The aim of this paper is to introduce the notion of general mutually associative hypergroups and to give some properties of the hypergroups associated with binary relations related to these notions. A program written in C # computes the number of Rosenberg hypergroups that satisfies the property of (general) mutual associativity.
Introduction
An algebraic hyperstructure is a natural generalization of a classical algebraic structure. More precisely, an algebraic hyperstructure is a nonempty set H endowed with one or more hyperoperations that associate with two elements of H not an element, as in a classical structure, but a subset of H. One of the interests of the researchers in the field of hyperstructures is to construct new hyperoperations using graphs [1] Several algorithms have been created [19] [20] [21] in order to calculate the number of non-isomorphic hypergroups determined by a binary relation on a finite set, associated in the sense of Corsini [5] . In the same direction we present, in the last part of this work, an algorithm based on the results obtained in Section 3, that enumerates the non-isomorphic finite hypergroups associated with binary relations in the sense of Rosenberg [10] . Moreover, the program computes how many of these hypergroups are mutually associative or general mutually associative or complementary hypergroups.
The paper is organized as follows: in Section 2 we present some fundamental definitions on hypergroups. In Section 3 we introduce the notion of general mutual associativity for a pair of hypergroupoids and we give some properties of Rosenberg hypergroups in connection with this kind of associativity. Using the Boolean matrices associated with binary relations, we compute in Section 4 the number of the non-isomorphic Rosenberg hypergroups, how many of these hypergroups are mutually associative or general mutually associative and how many of them are complementary Rosenberg hypergroups. Furthermore we indicate some conclusions covered in Section 5.
Preliminaries
Let us briefly recall some basic notions and results about hypergroups; for a comprehensive overview of this subject, the reader is refereed to [22, 23] .
